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 A   method  for  constructing  titanium  silicide  integrated 
circuit  gate  electrodes  and  interconnections  is  disclosed.  The 
method  finds  particularly  useful  applications  in  metal-oxide 
semiconductor  integrated  circuit  fabrication.  Following  stan- 
dard  active  and  passive  circuit  component  construction,  a 
thin  film  of  titanium  (40)  is  overlayed  on  the  die  structure 
covering  thereby  the  pre-patterned  polysilicon  gates  (18,  36) 
and  interconections.  The  die  is  then  rapidly  heated  and 
baked  to  form  a  silicide  layer  (42)  superposing  said  polysili- 
con.  The  undesired  titanium  layer  over  other  areas  can  be 
stripped  using  simple  ammonium  hydroxide/hydrogen 
etching  and  cleaning  solution.  Titanium  silicide  electrodes 
and  interconnections  are  self-aligned  and  have  a  sheet 
resistance  of  1  to  5  ohms  per  square. 



The  present   invention  generally  relates  to  integrated  circuits  and,  

in  part icular ,   to  a  method  f o r   constructing.   m e t a l   silicide  m e t a l - o x i d e  

semiconductor   (MOS)  in tegra ted   circuit  e lectrodes  and  i n t e rconnec t ions .  

F ie ld -e f fec t   t ransistors   (FET)  and  other  related  i n s u l a t e d - g a t e  

electronic  devices  are  mainstay  components   of  MOS  in tegrated  c i r c u i t s .  A  

MOSFET  generally  consists  of  two  closely  spaced,  doped  regions  in  a  s u b s t r a t e  

-  the  "source"  and  the  "drain."  The  region  between  the  two  is  the  "channe l . "  

A  thin  insulation  layer  is  formed  directly  above  the  channel.  A  c o n d u c t i v e  

mater ial   "gate"  e lec t rode   is  positioned  directly  over  and  completely  c o v e r i n g  

the  insulation  layer  directly  above  the  channel.  A  voltage  applied  to  the  g a t e  

affects  the  e lect ronic   propert ies  of  the  channel  region,  whereby  the  FET  is 

turned  ON  or  O F F .  

In  some  devices,  such  as  the  electr ical ly  erasable  p r o g r a m m a b l e  

read  only  memory  (EEPROM  or  E2PROM)  device,  a  first  gate  lies  below  a  

superposing  insulator  layer  upon  which  the  gate  electrode  is  constructed;   t h e  

first  gate  is  known  as  a  "floating  g a t e . "  

The  abbrevia t ion  "MOS"  has  become  somewhat  of  a  m i s n o m e r  

because  for  many  applicat ions  these  gates  are  formed  of  a  polysilicon  m a t e r i a l  

which  is  doped  to  render  it  conductive.   However,  although  such  a  gate  is 

adequate  to  create   a  f ield  in  the  channel  region  so  as  to  control  the  s ta te   o f  

the  FET,  it  is  not  without  its  operat ional   p rob lems .  

One  of  these  problems  is  that  polysilicon  has  a  relatively  high  s h e e t  

resis tance  and,  therefore   is  not  as  good  a  conductor  as  metal.  This,  of  cou r se ,  
results  in  slower  devices.  Hence,  manufac ture rs   of  integrated  circuits  h a v e  

taken  to  forming  composite   metal  silicide  electrodes  and  i n t e r c o n n e c t i o n s  

between  circuit  components .   See  e.g.,  U.S.  Patent  No.  4,337,476  (Fraser  a n d  

M u r a r k a ) .  



Hwang,  et  al.,  U.S.  Patent   No.  4,443,930  teaches  a  method  of  c o -  
sput te r ing   a  t a rge t   of  metal   silicide  and  a  target   of  doped  silicon  to  form  a  

low  sheet.  r e s i s t ance   conductor .   However,  direct  deposit   and  e t c h i n g  

techniques  such  as  this  have  the  d isadvantage  in  that  there  are  diff icul t ies   o f  

defining  the  p a t t e r n   and  creat ing  unstable  t ransis tors .   See  also,  U.S.  P a t e n t  

No.  4,332,839  (Levinstein,   et  al .) .  

Another   method  of  fabr ica t ing  a  metal  silicide  s t ruc ture   is  to  f o r m  

a  high  resolut ion  pa t t e rn   prior  to  depositing  a  metal  silicide  layer  and  t h e n  

l i f t ing   the  p a t t e r n   to  leave  an  e l e c t r o d e / i n t e r c o n n e c t i o n   p a t t e r n .   See  U.S.  

Pa tent   No.  4,362,597  (Fraser  et  al.).  Directly  deposited  polycide  (silicide  on  

polysilicon)  gates  and  in te rconnec t ions   have  diff icul t ies   in  defining  a n d  

control l ing  the  line  w id th s .  

One  r ecen t   solution  is  proposed  by  Scovell,  et  al.,  U.S.  P a t e n t  

No.  4,468,308,  in  which  a  metal l ic   silicide  layer  is  formed  on  a  subs t ra te   b y  

pulse  heat ing  deposi ts   to  cause  i n t e r d i f f u s i o n . .  

A  major   problem  of  prior  techniques  occurs  in  the  etching  of  such  a  

blanket   t i tanium  sil icide  layer  to  leave  only  the  desired  e lec t rodes   a n d  

i n t e r connec t i ons .   The  silicide  will  etch  at  a  d i f ferent   rate  than  ad jacen t   o r  

sandwiched  silicon  or  polysilicon  layers.  Hence,  there  exists  a  t endency   t o  

leave  silicide  which  overhangs  such  layers.  When  depositing  fur ther   layers   o f  

the  s t ruc tu re ,   such  overhangs  c rea te   flow  problems,  leaving  holes  or  a i r  

bubbles  in  the  s t r u c t u r e .  

No  simple  process  has  been  developed  which  will  c rea te   a  s e l f -  

aligned,  d iscre te   pa t t e rn   of  metal   silicide  suitable  for  the  geomet r ies   i n v o l v e d  

in  the  f ab r i ca t ion   of  i n t eg ra t ed   c i r c u i t s .  

We  w i l l   d e s c r i b e   an  i m p r o v e d   m e t h o d  

for  f ab r ica t ing   meta l   silicide  gate  e lec t rodes   and  in tegra ted   c i r c u i t  

i n t e r c o n n e c t i o n s .  

T h e s e   may  fo rm  a  s i l i c i d e   p a t t e r n   on  a n  

i n t e g r a t e d   c i r c u i t   w h i c h   i s   s e l f - a l i g n e d   on  t o p   o f  

p o l y s i l i c o n   l a y e r s .  

They  may  a l s o   fo rm  s i l i c i d e   g a t e   e l e c t r o d e s  

and  i n t e g r a t e d   c i r c u i t   i n t e r c o n n e c t i o n s   w h i c h   h a v e  

a  low  s h e e t   r e s i s t a n c e .  



We  w i l l   a l s o   d e s c r i b e   a  s i l i c i d e   w h i c h  

can  be  pat terned  using  conventional   etching  techniques  to  obtain  g a t e  

e lect rodes   and  in t e rconec t ions .  

One  aspect,  the  present   invention  provides  a  method  of  f o rming  

metal   silicide  electrode  and/or  metal   silicide  interconnect ion  s t ructures   on  a n  

in tegra ted   circuit  substrate,   having  circuit   components  and  p a t t e r n e d  

polysilicon  layers  superposing  the  surface  of  said  substrate,  by  forming  a  th in  

film  of  metal   on  said  substra te   to  form  a  s t ra t i f ied  s t ructure  with  sa id  

polysilicon  layer,  rapidly  heating  said  subst ra te ,   and  baking  said  substrate  such  

that  said  metal  and  said  polysilicon  react   to  form  a  substantially  homogenous  

metal   silicide  layer,  wherein  said  metal  silicide  layer  forms  a  pat tern  of  m e t a l  

silicide  e lectrode  and  metal  silicide  in te rconnec t ion   s t ruc tu res .  

Other  objects,  features  and  advantages   of  the  present  invention  will  

become  apparent   upon  considerat ion  of  the  following  detailed  description  a n d  

the  accompanying  drawings,  in  which  like  re ference   designations  represent  l ike  

fea tures   throughout  the  FIGURES.  

BRIEF DESCRIPTION  OF  THE  DRAWINGS 

FIGURES  1  to  7  are  c ross-sec t ional   drawings  showing  an  i dea l i zed  

sequence  of  process  steps  for  select  exemplary  integrated  circuit  componen t s  

having  electrodes  and  in terconnect ions   formed  by  the  method  according  to  t h e  

present   invent ion .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

Reference   is  now  made  in  detail  to  a  specific  embodiment  of  the  p r e s e n t  

invention,  which  i l lustrates  the  best  mode  presently  contemplated  by  t h e  

inventors  for  practicing  the  invention.  Al ternat ive   embodiments  are  a l so  

briefly  described.  The  drawings  r e fe r red   to  in  this  description  are  to  be  

understood  not  to  be  drawn  to  scale  except  if  specifically  noted.  Moreover ,  

the  drawings  are  intended  to  i l lustrate  only  one  portion  of  an  i n t e g r a t e d  
circuit  fabr icated  in  accordance  with  the  present   invent ion .  

The  process  of  the  present  invention  begins  with  a  c o m m e r c i a l l y  

available  silicon  wafer  which  defines  a  silicon  substrate  10  for  the  i n t e g r a t e d  

circuit   being  fabricated.   Before  forming  the  metal  silicide  gate  e l e c t r o d e s  



and  in te rconnec t ion   s t ruc tu res ,   the  circuit   components  are  cons t ruc ted   in  

accordance   with  well-known  in tegra ted   circuit   fabricat ion  techniques.   T o  

i l lustrate   the  present   invention,  a  section  of  an  in tegra ted   circuit  subs t ra te   1 0  .  

is  shown  with  two  such  devices,  one  a  single  gate  device  11  and  the  other   a  

double  gate  device  13  as  may  be  cons t ruc ted ,   for  example,  for  an  EPROM  c e l l .  

The  details  of  the  common  steps  as  shown  in  completion  in  the  F IGURES 

can  be  found  in  many  classical   in tegra ted   circuit   fabricat ion  texts;  one  such  is 

by  the  Fairchild  Corpora t ion ,   ent i t led,   Semiconductor   &  In tegrated  C i r c u i t  

Fabr icat ion  Techniques,   Reston  Publishing  Company,  Inc.,  Copyr igh t  1979 .  

FIGURE  1  shows  the  subs t ra te   10  at  the  completion  of  several  s t e p s  

accomplished  p repara to ry   to  forming  t ransis tor   gates.  An  insulator  layer  ( n o t  

shown)  has  been  formed  over  the  subst ra te   10;  typically  a  silicon  dioxide  l a y e r  

is  formed  by  thermal   oxidation  of  the  subs t ra te   10  in  an  oxidizing  a t m o s p h e r e  

at  an  e levated  t e m p e r a t u r e .   The  thickness  is  not  cr i t ical   and  is  often  in  t h e  

range  of  200  to  1,000  Angstroms.   A  layer  of  a  d i f ferent   insulator,  s u c h  a s  

silicon  nitride  (not  shown),  is  then  formed,  usually  by  chemical   v a p o r  

deposition  (CVD). -  A  common  photoresis t   mask  technique  is  then  used  t o  

c rea te   a  pa t te rn   in  the  ni t r ide.   Thick  isolating  field  oxide  regions  22  are  t h e n  

grown.  Next,  a  gate  oxide  layer  12  is  formed,  again  such  as  by  t h e r m a l  

growth.  These  techniques   are  well  known.  

Through  similar  well-known  steps  a  first  polysilicon  layer  14  is  f o r m e d  

(aka  Poly  I)  and  pa t t e rned ;   an  in te r -ga te -  ox ide   layer  16  is  formed  a n d  

pa t t e rned   on  polysilicon  layer  14  above  the  region  where  the  EPROM  cell  13  is 

to  be  cons t ruc ted   and/or  on  the  subs t ra te   10,  layer  17  is  formed  to  be  used  f o r  

a  single  gate  device  11;  another   polysilicon  layer  18  is  formed  (aka  Poly  II); 

and  a  layer  of  silicon  ni tr ide  20  is  formed.  For  this  embodiment ,   the  n i t r i d e  

layer  is  commonly  formed  in  a  thickness  having  a  range  of  700  to  1500 

A n g s t r o m s .  

Photores is t   is  then  pa t t e rned   using  conventional   p h o t o l i t h o g r a p h i c  

techniques  and  convent ional   plasma  etching  can  be  used  to  pa t tern   the  n i t r i d e  

20  and  the  Poly  II 18  as  shown  in  FIGURE  2. 

-  Referr ing  to  FIGURE  3,  using  convent ional   double  gate  f o r m a t i o n  

techniques,   the  in teroxide  layer  16  has  been  dipped  out  except  between  t h e  

Poly  1-14  and  the  Poly  II  18.  Commonly  known  etching  can  be  used  to  form  a  

self-al igned  f loat ing  gate  24  for  the  double  gate  EPROM  s t ruc ture   13. 



FIGURE  4  i l lus t ra tes   the  s t ruc tu re   at  step  comple t ion   following  t h e  

doping  of  regions  of  the  subst ra te   on  each  side  of  the  single  gate  s t ruc tu re   26 

and  each  side  of  the  double  gate  s t ruc ture   28  to  form  source  and  drain  regions  

of  the  FETs  11,  13  in  the  substra te   10. 

There  is  no  physical  dist inction  be tween  the  drain  and  source  regions  in  a  

MOSFET  because  of  the  inherent  symmet ry   of  the   s t r u c t u r e .   Rather ,   t h e  

biasing  condit ions  generally  de termine   which  region  is  considered  the  sou rce  

and. which  region  is  considered  the  drain.  For  c lar i ty   of  explanat ion  of  t he  

prefer red   embodiment   of  the  present   invention,  the  source  regions  a r e  

designatd  30  and  the  drain  regions  are  des ignated  32  a r b i t r a r i l y .  

For  an  n-channel   type  MOSFET,  the  dopant  ions  most  commonly  used  a r e  

arsenic  or  phosphorous  ions;  for  a  p-channel   type  MOSFET,  the  dopant  ions 

most  commonly  used  are  boron  ions.  One  example  of  a  common  technique  for  

forming  the  source  30  and  drain  32  is  ion  imp lan t a t i on   where  the  ions  a r e  

int roduced  into  the  subst ra te   10  with  an  implant  energy  of  approximate ly   30  t o  

150  kev  to  form  impurity  concen t ra t ions   of  about  10 20  atoms  per  cubic  

c e n t i m e t e r .  

The  next  s tep  of  the  process  is  to  grow  the rmal ly   another  oxide  layer  34 

on  the  surface   of  subs t ra te   10  above  the  source  30  and  drain  32  regions  and 

around  the  sides  of  the  gates  18,  24,  36.  The  th ickness   of  this  oxide  layer  is 

approx imat l ey   500  to  1500  Angstroms.  Hot   phosphoric   acid  is  then  used  to  

remove  the  remaining  nitride  layers  20  from  the  top  sur face   of  the  gate  36  and  

the  gate  18.  Convent ional   methods  are  employed  in  these  steps  to  achieve  t h e  

s t ruc tu re   as  shown  in  FIGURE  5. 

The  key  to  the  present   invention  lies  in  the  next  fabr ica t ion   s t e p s  

r ep resen ted   in  complet ion  phase  by  FIGURE  6.  A  thin  film  of  t i tanium  40  is 

deposi ted  across  the  top  surface  of  the  die,  r e p r e s e n t e d   by  the  s t ruc ture   o f  

FIGURE  5.  In  the  prefer red   embodiment ,   c o m m e r c i a l   spu t te r ing   e q u i p m e n t  

was  used  to  obtain  a  film  having  a  thickness  of  app rox ima te ly   500  to  1500 

A n g s t r o m s .  

The  s t ruc tu re   formed  to  this  point  in  the  process  is  then  rapidly  heated  ( 

within  30  seconds)  to  a  t e m p e r a t u r e   having  a  range  of  approx imate ly   500  t o  

800  degrees  cent igrade .   One  method  of  rapidly  raising  the  t e m p e r a t u r e   is  t o  

subject-  the  s t ruc tu re   to  the  radiat ion  of  a  tungsten  halogen  lamp  in  a  non-  

oxidizing  ambient   a tmosphere ,   such  as  argon.  The  s t ruc tu re  i s   then  allowed  t o  

bake  for  a  time  suff icient   to  allow  the  t i tanium  to  r eac t   with  the  under ly ing 



layer  of  polysilicon,  viz.  the  gates  18,36.  It  has  been  de te rmined   that  a  pe r iod  

in  the  range  of  one  to  thirty  seconds  suff ices  to  form  a  s u b s t a n t i a l l y  

homogeneous   t i tant ium  silicide  alloy  layer  42  superposing  the  gate  layers  18, 
36.  The  t i tanium  silicide  gate  e lec t rodes   42  formed  in  accordance  with  th is  

procedure   have  a  sheet  res is tance  of  approx imate ly   one  to  five  ohms  p e r  

s q u a r e .  

Note  that   the  areas  of  the  surface  of  the  s t ruc ture   coated  with  t h e  

the rmal   oxide  of  the  previous  steps  (as  shown  in  FIGURE  5)  are  not  c o n v e r t e d  

during  the   baking  to  silicide.  A  layer  of  subs tant ia l ly   pure  t i tanium  40  r e m a i n s  

as  previously  deposited.   A  s tandard  ammonia   hydroxide/hydrogen  pe rox ide  

solution  s t r ipping  of  this  t i tanium  40  can  be  readily  accomplished.   It  is 

impor tan t   to  fur ther   note  that  the  sidewalls  44  of  the  thermal   oxide  34  acts  t o  

reduce  the  thickness   of  the  t i tanium  on  the  sidewalls  44.  This  prevents  s i l icon 

f rom  moving  out  of  the  Poly  I  and  Poly  II  lines  during  the  heating  and  baking  t o  

form  unwanted   t i tanium  silicide  format ions   in  the  circuit ,   viz.  other  than  as  

e lec t rodes   and  in te rconnec t ions   as  de te rmined   by  the  mask  applied  prior  to  t h e  

s t r ipping.   This  clean  edge  definit ion  is  impor tan t   to  -establishing  o p t i m a l  

opera t iona l   p a r a m e t e r s   for  the  entire  i n t eg ra ted   circui t   d e v i c e .  

Standard   fabr ica t ion   techniques   can  next  be  used  to  deposit  s t a n d a r d  

remaining  layers   necessary  to  finalize  the  pa r t i cu la r   in tegra ted   circuit  dev i ce ,  

such  as  fur ther   insulation,  meta l l i za t ion ,   and  passivat ion  layers.  The  m e t h o d  

of  the  p resen t   invention  also  prevents   ho les  f rom  being  left  in  the  s t r u c t u r e  

during  the  cons t ruc t ion   of  these  subsequent   l a y e r s .  

Hence,  a  novel  technique  for  c rea t ing   a  s e l f - a l igned   s t ruc ture   having  a  

d i sc re te   pa t t e rn   of  gate  e lect rodes   and  in t e rconnec t ions   formed  of  t i t a n i u m  

sil icide  has  been  invented  which  takes  advantage   of  basic  and  well  u n d e r s t o o d  

fab r i ca t ion   techniques   wherever  possible  to  simplify  in tegra ted   c i r c u i t  

cons t ruc t ion   while  providing  improved  p e r f o r m a n c e   dev ices .  

The  foregoing  descr ip t ion   of  the  p re fe r red   embodiment   of  the  p r e s e n t  

invention  has  been  presented  for  the  purpose  of  i l lustrat ion  and  description.   I t  

is  not  in tended  to  be  exhaustive  or  to  limit  the  invention  to  the  precise  f o r m  

disclosed.  As  should  be  obvious  to  one  skilled  in  the  art,  many  mod i f i ca t ions  

and  v a r i a t i o n s  -   e.g.,  a  d i f ferent   sequence   of  the  steps  of  any  m e t h o d  

p resen ted   or  the  applicat ion  to  the  cons t ruc t ion   of  many  NMOS,  PMOS,  or  

CMOS  c i r c u i t s  -   are  possible  in  light  of  the  above  teaching.   The  e m b o d i m e n t  

was  -chosen  and  described  in  order  to  explain  the  principles  of  the  i n v e n t i o n  



and  its  pract ica l   application  to  thereby  enable  others  skilled  in  the  art  a n d  

having  express  permission  directly  from  the  inventor,  or  his  assigns,  to  b e s t  

utilize  the  invention  in  various  embodiments   and  with  various  modifications  as  

are  suited  to  the  par t icular   use  con templa ted .   It  is  intended  that  the-scope  o f  

the  invention  be  defined  by  both  the  claims  appended  hereto  and  t h e i r  

e q u i v a l e n t s .  



1.  A  method  of  forming  metal  silicide  e lectrode  a n d  

in te rconnec t ion   s t r uc tu re s   on  an  in t eg ra ted   circuit  substrate   having  a  

pa t t e rned   polysilicon  layer  superposing  said  substra te   and  circuit  c o m p o n e n t s ,  

comprising  the  steps  of :  

forming  a  thin  film  of  metal  on  said  substrate   to  form  a  

s t ra t i f i ed   s t ruc tu re   with  said  l a y e r ;  

heat ing  said  subs t ra te ;   a n d  

baking  said  subs t ra te   such  that  said  metal  and  said  polys i l icon  

reac t   to  form  a  subs tan t ia l ly   silicide  l a y e r ,  

wherein  said  s t ruc tu re   forms  a  pa t t e rn   of  metal  s i l i c ide  

e lec t rode  and  metal   si l icide  i n t e rconnec t ion   s t r u c t u r e s .  

2.  The  method  according  to  Claim  1,  wherein  said  step  o f  

forming  a  thin  film  of  me ta l   c o m p r i s e s :  

deposi t ing  a  film  of  t i tanium  having  a  thickness  in  the  r a n g e  
of  500  to  1500  A n g s t r o m s .  

3.  The  method  according  to  Claim  1,  wherein  said  step  o f  

heat ing  said  subs t r a t e   c o m p r i s e s :  

rapidly  raising  the  t e m p e r a t u r e   of  said  substra te   to  w i t h i n  

the  range  of  500  to  800  degrees   c e n t i g r a d e .  

4.  The  method  according  to  Claim  3,  wherein  said  step  of  b a k i n g  
said  subs t ra te   c o m p r i s e s :  

main ta in ing   said  t e m p e r a t u r e   for  a  period  of  time  within  t h e  

range  of  one  second  to  30  s e c o n d s .  

5.  A  method   of  forming  metal   silicide  gate  e lec t rodes  and  m e t a l  

silicide  i n t e r connec t ions   .on  a  s emiconduc to r   in tegra ted   circuit  s i l i con  

subs t ra te   compris ing  the  steps  o f :  

forming  a  first  insulator   layer  over  said  silicon  s u b s t r a t e ;  



forming  at  least  one  polysilicon  gate  on  said  first  l aye r ;  

doping  regions  of  said  subs t ra te   on  each  side  of  said  gate  such  

that  said  dopant  forms  source,  drain  and  channel  regions  with  respect   to  sa id  

gate  to  c rea te   a  t ransis tor   s t r u c t u r e ;  

thickening  said  first  insulating  layer  not  covered  by  said  g a t e  

to  a  thickness  so  as  to  surround  said  g a t e ;  

forming  a  layer  of  t i tanium  on  said  gate  and  first  i n su la to r  

l a y e r ;  

heating  said  s u b s t r a t e ;  

baking  said  subs t ra te   to  allow  said  t i tanium  and  sa id  

polysilicon  to  reac t   so  as  to  form  a  homogeneous   t i tanium  silicide  g a t e  

e lec t rode   superposing  said  channel  region;  a n d  

stripping  said  t i tanium  layer  from  said  first  insulator  l a y e r .  

6.  The  method  as  set  forth  in  Claim  5,  f u r t h e r  c o m p r i s i n g :  

forming  a  plurality  of  sa id  t rans i s to r   s t r u c t u r e .  

7.  The  method  as  set  forth  in  Claim  6,  fur ther   compr i s ing :  

forming  a  pa t t e rn   of  polysilicon  i n t e rconnec t ions   b e t w e e n  

said  t rans i s tors   prior  to  said  step  of  thickening  said  insulator  layer  such  t h a t  

said  layer  also  surrounds  said  i n t e r c o n n e c t i o n s .  

8.  The  method  according  to  Claim  7,  wherein  said  step  o f  

forming  a  thin  film  of  metal  c o m p r i s e s :  

deposit ing  a  film  of  t i tanium  having  a  thickness  in  the  r a n g e  
of  500  to  1500  A n g s t r o m s .  

9.  The  method  according  to  Claim  8,  wherein  said  step  o f  

heat ing  said  subs t ra te   c o m p r i s e s :  

rapidly  raising  the  t e m p e r a t u r e   of  said  subs t ra te   to  w i th in  

the  range  of  500  to  800  degrees  c e n t i g r a d e .  

10.  The  method  according  to  Claim  9,  wherein  said  step  of  bak ing  

said  subs t ra te   c o m p r i s e s :  

maintaining  said  t e m p e r a t u r e   for  a  period  of  time  wihtin  t h e  

range  of  one  second  to  30  s e c o n d s . .  



11.  The  method  according  to  Claim  10,  wherein  said  s u b s t r a t e  

has  active  i n t eg ra t ed   circuit   components   integral   therewith ,   f u r t h e r  

compr i s ing :  

pa t t e rn ing   said  in te rconnect ions   such  that  said  t ransis tors   a r e  

connected   to  at  least   some  of  said  c o m p o n e n t s .  








	bibliography
	description
	claims
	drawings
	search report

